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handling i„co»l.^ toll trafllo at a toll centerTrlS baalo. 

center" as used in this section is an office 

eoll^r»ua«+ ^ ^4 positions in all cases and toll dialing 
Moat*^T*i incoming toll calls are completed by dialine 
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originating and teminating in the toll center connunity itself . 
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I»i4 Call* for operators Include connections to '’Information” vhere 
the telephone number of the called party is not known, reports 
of "Heacfy-to-talk" on person-to-person calls that were delayed 
and on which word was left to call back and requests for 
assistance from an inward operatx)r ^hen difficulty is encountered 
in reaching a particular telephone. Calls for testing facilities 
also are completed In response to dial pulses to facilitate 
testing intertoll trunks without the assistance of a maintenance 
man at the toll center. 

1.5 The toll dial equipment is required to receive the office codes 
for the local offices at the toll center and for the tributaries 
it serves and to complete calls to these local offices in 
accordance with the dial pulses received. Calls to operators 
and to test facilities are completed on receipt of standardized 
3-digit codes . 

1.6 In this section it is assumed that the reader is familiar with 
other material that has been issued on dial equipment, on manual 
toll boards and on toll operation. This includes the following 
secti-ons of the REA-TE & CM and REA Forma 5U2a, b and c covering 
manual toll boards: 

Section 156, Nationwide Toll Dialing 

Section 157, Customer Toll Dialing Within Limited Networks 
Section 208, Nmnbering Plans 

Section 325, Application Guide for the Preparation of 

Dial Central Office Equipment Requirements 
Section 501, Telephone Traffic - Qualitative Discussion 
Section 510, Telephone Traffic - Dial Central Office 
Equipment 

2. OPERATC® AND PIANT TEST CODES 

2.1 Standard codes have been established for reaching operators 
and for plant testing purposes, some of irtiich are needed at 
all toll centers tdiile others are provided only where locally 
required. Following are the operator codes and their purpose. 

2.11 Inward - 121. Used by operators in distant cities wten 
assistance is required such as verifying a continued line 
bu^ or trunk overflow condition. During transition 
period to Nationwide Dialing some calls may nave to be 
referred to an Inward operator because the calling operator 
is unable to dial into the end office. Trunks terminate 

Ml manual toll board. Required at every toll center. 

2.12 Information — 131* Used by operators in distant cities 
to obtain telephone numbers at the toll center and at its 
dial tributaries. Trunks terminate on Information desk 
idiere provided, otherwise on manual toll board. Required 
at all toll centers. 
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2.13 Route - lUl. Used by operators at decentralized outward 
switchboards to obtain route or rate information from a 
route and rate desk. Generally applicable only in larger 
metropolitan centers. 

2. Ill Toll Station - l8l. Used by operators in distant cities 

to reach a special position on the manual toll switchboard 
vAiere connections are made to toll stations. Required only 
where there are toll stations. 

?.15 Universal TX - 1150. Used by operators in distant cities 
when connection is required with an outward operator such 
as on collect calls to coin station and "Ready-to-talk" 
reports on delayed person-to-person calls on which word 
has been left to call back but the party does not know the 
operator number. In the smaller toll centers idiere only 
one delayed call (TX) position is needed it is customary 
to use ''50” as the operator number on all delayed calls . 
Trunks terminate on manual toll board. Required at every 
toll center. 

2.16 Delayed Call (TX) - IIXX or IIXXX. (X refers to any 

numeral between 0 and 9) . Used in larger offices idiere 
delayed calls are assigned to two or more TX groups. 

2.2 Plant Test Codes - 100, 101, 102, 103 and lOii. Used for testing 
intertoll trunks. Provided only when locally required. 

2.3 The toll centers in flEA borrower’s sjv’ stems generally are small 
with no specialized inward and outward positions. Under these 
circumstances the codes 121 and Il50 may be tied together and 
only one tnink group provided to the manual toll bocird. Th-i « 
reduces the number of trunks required. 

3. ARRANGEMENT OP- EQUIPMENT 

3.1 Figure 1, illustrates a 
center with three outlel 
Three of the tributaries 
The illustration shows ^ 
of each office in the G« 

3.2 With the offices and tin 
center A is required to 
local numbers at A and i 
”56ii" connection must b< 
tributary F and a two-s« 
if it is ringdown, or a 
battery. 
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3.3 Plgure 2, illustrateo a sidtching schematic that will meet the 
requirements for Toll Center A in Figure 1. Step-by-step equip- 
ment is assumed for simplicity but the same plan is applicable 
to any direct-control type system. A common-control installation 
seems unlikely for REA borrower's toll switching systems and if 
considered, will require special study. 

3«li In this illustration it is assumed that the toll dial equipment 

at the toll center is required to complete connections to operators 
and to the test facilities only in response to codes 121, 131, 

1150, 101, 102, 103, lOii and 100. 

3*5 Intertoll first selectors and auxiliary first selectors usually 
are equipped for digit absorption and others may be so arranged 
where desirable. Vftiere working levels on intertoll first selectors 
are reached after dialing an unlocking digit, it is desirable to 
return a busy signal if an unlocking digit is not dialed first. 

This will prevent the completion of some wrong-number calls. 

3.6 Figure 2, shows a trunk group fron: level 3 of the intertoll first 
selectors to the local office in the toll center. These terminate 
on incoming toll selectors which are considered part of the local 
office. A similar group from the toll board to the local office 
is provided for the completion of calls from the tributaries to 
the toll center, for handling delayed calls and for completing 
some incoming calls received over 121 trunks. These are called 
'•Toll Sidtching Trunks." 


3.7 The arrangement i] lustrated in Figure 2 provides a high degree 
, of flexibility in making use of the office codes assigned and it 
leaves room for adding a number of new tributaries with no change 
in the switching plan. Other plans, requiring fewer selectors, 
but with less flexibility and less capacity for growth are 
described in Paragraph h.ii. 

SWITCHING LEVEL ASSIGNMENTS 

-'-'s for the toll center and for the tributaries 
he Bell Associated Company seiving the area. 

" pattern is followed of using the same 
p several tributaries but different letters 
Itself. This facilitates extended area 
trunks are provided and usually is well 
nking. However, the codes assigned can not 
1 inAvidual toll center and one or two 
more economical switching system as described 
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ii.2 Since the niimber of intertoll first selectors is fixed by the 

nuBiber of trunks the first objective is to handle as much traffic 
as possible directly on these first selectors in order to reduce 
the nvimber of IntertoU second selectors required. The toll center 
itself usually has mow toll traffic than any of its tributaries 
and idhere this is the case^ it is desirable to serve the local 
office directly on the first selector. This has been ^ne in the 
example illustrated by Figure 2 by assigning the toll center and 
two tributaries to levels 2 , 3 and I 4 of the intertoll first 
selector and the two remaining tidbutaries to levels 3 end It of 
the intertoll second selectors. This plan leaves a number of 
levels available for additional tributaries and does not reqidire 
digit absorption on the inccBiing toll selectors at ary of the 
local offices. 

1.3 In the event that there is more traffic to tributaries E and F 
than to toll center A and tributaries 0 and H, it wovild be more 
economical to reverse the assignments to first and second selectors 
as Illustrated in Schematic A of Figure 3* This pan be done with 
no code change. 

U. U Schematics B, C arid D on Figures 3 and h illustrate what can 

be done by one or two code changes. Schematic B, Figure 3 
shows how all offices can be reached directly from the first 
selector by obtaining two code changes, thereby eliminating 
the inter toll second selectors. Schematic C, Figure U Aows 
how one code change permits combining the intertoll second and 
auxiliary first selectors with a resulting gain in efficiency. 
Schenstlc D, Figure it also eliminates the IntertoU second 
selectors with a different code change but with the penalty 
that digit absorbing selectors must bo Installed at tributary E 
initially and at F when it is converted to dial. All of these 
arrangements, of cotirse, limit the capacity of the switching 
system in the nximber of tidbutaries that can be served, and are 
dependent on obtaining suitable code assignments. 

I 4.5 For very small toll centers with few tributaries it may be 
feasible to assign local number groups at the toll center 
directly to levels of the intertoll first selectors. This 
would avoid installing a separate group of incoming toll 
selectors in the local office. Some gain in efficiency may 
also be obtainable by assigning local number groups to available 
levels of the auxiliaiy first selectors. Such arrangements, of 
course, depend on obtaining acceptable office codes and suitable 
nuBiber series for local numbers. 

V. 6 The above examples illustrate the wide variety of switching 

arraag«nent8 available in dial toll centers. The econcsdea 
obtainable by making the best possible use of the assigned 
codes or by obtaining a few code changes warrant a careful 
study of the switching plan for every toll center before reach- 
ing a final decision on the plan to be followed. 
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tTPated in the same wanner as dial 
« *'”1 assignments T. con»me<i. 

U.8 orsatar flexibiUty i" 

:lJlS‘™k'r«2cSs b„t this rt.ould rarely be necessary in 
REA borrower's systems. 

1,.9 The arrangement of bn«ili«jr S'a^«“c 

test ;^"n^r?ov«*r.yU.r.. in the larger ^fice. 

most toll centers in REA j_Tnved ooerators are required, TX 
where two or more ^ ^and 1 , and on three 

numbers may be assigned ^ I 9 I are not required, 

additional levels where codes litl, trunks to 

In a small office, fuse tf the last digit. With 

operators can be reache normally lights when an idle 

this arrangement the ^^e last 

trunk is selected an dienal is returned \iiich may 

digit is received a "stop-dial'' f ” ^g type of 

prevent the thi^conSuon can be avoided at n^^^ihle 

need* be made for this contingency. 


EtoNEBSmO BASIS FOR SELECTORS AND THDNKS 


nmr * 

1 Th. tcU dlAl fsdUU.. at A toll "STcll! ”^^e“ily 

part of the total ^ant used ^ d tg routed through 

Shore the call originates in a ^st^t U is suggested that all 
several switching centers. involved in the compleUon of 

dial switches and operator ^er be engineered on a basis 

incoming toll calls at f ® S hSSLed calls. (Table 

r .Sf ior^t^e average busy hour in 

the busy season. 

_ « +'r«'fflc incoming to a toll center from 

5,2 The esUnated volume of ^ frorSe connecting company 

intertoll trunks can be ob^nq^m the 

responsible for providing ^ breakdown is available between 

Bell Associated Companies) . If no^reakd^^^ ^ 

incoming And outgoing traff $ oncyinperinK the toll ddal 

S“6r7tlnit Cdl. ■ 601 Rinat.. » 100) . 

5.3 Th. inaadng 

first selectors and then «ith the level assignments 

v^lon. trlbauri.. in 2.^ tdtid 

described in Paragraph U and illustratea in g 
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installations of toll dialisrig selectors in REA borrower’s systems, 
especially ^ere new tributaries and new trunking arrangements 
are to be set up, little or no infonaation may be available on 
how the incoM-ing traffic will divide. It is stiggested, therefore, 
that the inccaing unit calls be prorated between the toll center 
and the tributaries in the same proportion as the estiamited total 
originating messages at the toll center and at the tributaries. 

Tiiese originating message figures are estimated in any case in 
the preparation of the Area Coverage Design (ACD). This proceduire 
is illustrated in the example shown under Paragraph 6. 

When additions are needed in the toll dial equipment, usage data 
on all second and auxiliary selectors and operator tranks should 
be obtained by switch counts or usage meters. These data can 
be projected to future periods and switch quantities detenrined 
on a sound basis of pest performance. 

5.5 The required number of auxiliary selectors is based on the percentage 
of incoming traffic that is routed to operators. Under current 
operating practices this percentage figure should be fairly uniform 
as between toll centers and reasonably stable even during periods 

of some overload or circuit congestion. For engineering purposes 
it may be assruaed that l5 percent of the incoming unit calls will 
be routed to the auxiliary selectors unless there is reason to 
believe local conditions indicate a different figure should be 
used. 

5.6 A .minimum of two auxiliary second selectors is suggested f-"- 
gaining access to the toll test circuits. This shoul'^ 

for toll centers up to perhaps 50 intertoll ’ 
gested that this requirement be discussed w:! 
company i^ich will be making the most iise o: 
facilities. 

5.7 Most toll centers in RFJl 
board positions to warrai 
operators. Where this Ic 
codes 121 and 1150 be ti< 
vlded to the toll board, 
group may be estimated 01 
on the auxiliary selectoi 
volume of traffic for th< 

This leaves 10 percent o: 
minimum of two trunks is 

6. CALCDIATION (F SELECTOIS AND ' 

6,1 To illustrate the calcul 
trunks to operators and 
center the following exai 
trunking and switching a 
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6.2 Basic Infomation 


Intertoll Trunks - Figure 1 

Group Nuria er l^ron^ Busy Hour Minutes* 

A - B 15 650 

A - D 5 22k 

A - C 3 118 


Originating Toll Messages 


Per Day# 


Toll Center A - 300 

Tributary E - 100 

F - lliO 

G - 60 

H - 100 


* From company providing trunks. 

# From ACD. 


Toll Trunks 


k 

6 

2 

U 


6.3 The number of Intertoll first selectors required Is the same 
ae the number of intertoll trunks, 15 ♦ 5 ♦ 3 ■ 23 In this 
example as all are two-way. If there are any one-way trunks 
they, of course, do not require selectors at the outgoing end. 


6.1i Second and auxiliary selector requirements are developed as 
follows: 

6.Ul Busy Hour Minutes. Usage on intertoll trunk groups is 
converted to unit calls by multiplying by .6. 

Total Busy Hour Minutes (650 + 22ii ♦ 3JL6) 992 

Incoming - Assume $9% of the total load 
is Incoming (992 x .55) 5^45 

Incoming Unit Calls (5it5 x .6) 328 

This Tolxaae of Incoming traffic is distributed over the 
various levels of the intertoll first selectors to. second 
selectars, to auxiliary first selectors, to incoming toll 
selectors at A and to two tributazy groups, as shown on 
Figure 2. 

t,k2 Fifteen percent of the incoming traffic is to operators 
and plant test circuits reached over the auxiliazy flrri 
selectors. 

Unit Calls on Auxiliazy First Selectors 

I5jf X 328 - li9 

Auxiliaiy First Selectors (Table P ■ .01) * 6 

(Safer to REA-TE & CM-510 for probability tables.) 
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6*1j 3 Ihe remaining incoming tredTic is assvuned to divide in 

pzxjportlon to the originating messages at the toll center 
and at the tributaries. The volxime of this traffic is 
the total minus the l5 percent to operators and plant tests. 


Ut” ^ Calls remaining (328 - 1*9) 


279 

These unit calls 

are divided as 

follows : 



Originating 

Percent 

Unit 


Messages 

Total 

Calls 

Toll Center A 

300 

li2.8 

119 

Tributary E 

100 

lh.3 

1:0 

F 

11:0 

20.0 

56 

0 

60 

8.6 

21: 

H 


Ui.3 

JO 


TOTAL 700 

100.0 

279 


6.UU Incoming toll selectors at toll center A are required 
to handle 119 unit calls. Number required (Table 
P - .01) - 9. 

6.U5 The intertoll second selectors handle traffic as follows: 
(Figuxs 2): 

Unit Calls 

Tributary F $6 

E UO 


TOTAL 96 

Number required (Table 

6.I16 Two auscHiary second t 
plant test codes on . tl 
for any selector groui 

6.^ Trunks to operators azs devc 

Unit Calls on Auxiliary Firs 
Unit Calls for Inward and T] 
Trunks Reqxilred (P ■ .01) 

UnTt Calls for Infomation ( 
Trunks Required (P ■ .01) 
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6.6 It %dll be found helpful to prepare a complete switching schematic 
for all offices in the toll center area shoeing switch quantities 
and cowering all sdectors on which level assignments have been 
made such as illustrated xu Figure 5. 

7. SIMMARY 

7.1 Tlie conversion of the local telephone system at a toll center 
fr<ua manual to dial operation makes it desirable to convert 

the tezninating ringdown intertoll trunks to toll dialing iherever 
the distant toll center is equipped for toll dialing. This 
requires intertoll and auxiliaiy selectors, trunks to operators 
and usually trunks to toll test facilities. These should be 
adequate for handling the incoming dialed calls with a low probabil^ 
ity of delay, ouch as one call in a hundred. (Table P ■ .01) 

7.2 The intertoll selectors are arranged to complete cells to the 
local equipment at the toll center and to each tributary in 
accordance with the assigned office codes. The two letters 
and single numeral of the office codes generally are used up 
in the toll selectors leaving four numerals of the customer's 
number to be transmitted to the local office. Good Judgment 
is needed in level assignments and in the use of the digit 
absorption feature to keep the number of second selectors 

at a minimum. 

7.3 In the initial installation, the number of second and auxiliary 
selectors is based on the estimated volimie of incoming dialed 
toll traffic and on a theoretical division between local offices. 
Xhen additional equipment is needed, switch counts or other means 
should be used to determine actual usage on the facilities 
installed and the addition engineered on the basis of this 
Information. 

7.1i The arrangement and amount of toll dial equipment at a toll 
center affect primarily the outward operating at distant toll 
offices and the efficient use of the whole toll network. It 
In nuggested that plans for toll centers in REA 
oms be reviewed with representatives of the 
-•»l.^nny serving the territory to make sure that 
Nation%d.de Toll Dialing have been met. . 
n lilO-l, "Scheduling Connection of New 
1 Network.") 
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1 - Prl«ft?y center (PC-Clwn 3) 

A, Cf C Toll Csiitere (TC-rClasi 1*C) 

1, a, 1 «■ Pisi fyifeut.ftj’leB (ClftPB 5) 
y - MaavwJ- fri^uteHry (ciajBf 5) 
Pinfli OyoMp 

Us»i« Orpup 

( ) Offte# 6e^ 

Toi4i eiiraiR TRuiraa vvmm 

yiWIRR I 





A - Absorb and TJblock 
AR - Abaoxb Rq^atedly 
B •• Block 
( ) - Office Code 
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SCHEMATIC C 
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E- 560 
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H-572 

Aux. Sel. 


* Code Chan^d 
©AbsoAed in Local Office 


SCEEHATIC D 


ALTERNATIVE SEIECTQR ARRANGEMENTS - C, D 


FIGURE k 
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